Abstract: This is the first meta-analytic review investigating what components and techniques of parent training programs for preventing or reducing child maltreatment are associated with program effectiveness. A literature search yielded 51 studies (N = 6670) examining the effectiveness of parent training programs for preventing or reducing child maltreatment. From these studies, 185 effect sizes were extracted and more than 40 program components and techniques were coded. A significant and small overall effect size was found (d = 0.416, 95% CI (0.334, 0.498), p < 0.001). No significant moderating effects were found for contextual factors and structural elements (i.e., program duration, delivery location, and delivery setting). Further, no significant moderating effects were found for most of the coded program components and techniques, indicating that these components are about equally effective. Only a few program components and techniques moderated program effectiveness, however these effects were negative. These results indicated that improving parental personal skills, improving problem solving skills, and stimulating children's prosocial behavior should not be the main focus of parental training programs for preventing and reducing child maltreatment. This also holds for practicing new skills by rehearsal and giving direct feedback in program sessions. Further clinical implications and directions for future research are discussed.
Introduction
Child maltreatment is a major problem that affects many children around the world and has serious consequences for individual victims and society. A review of a series of meta-analyses on the prevalence of child maltreatment showed that prevalences varied from 12.7% to 36.3% for self-report studies and from 0.3% to 0.4% for multi-informant studies [1] . Child maltreatment contributes substantially to child mortality and morbidity, and has long lasting negative effects, such as physical, behavioral, and psychological problems [2] [3] [4] . Given the great individual and societal impact of child maltreatment, it is crucial to prevent child maltreatment. Therefore, many interventions aimed at preventing or reducing child maltreatment have been developed throughout the years. Although various meta-analyses on the effectiveness of these interventions showed limited overall effects [5] [6] [7] [8] , the meta-analysis of Van der Put et al [9] showed that parent training programs are one of the most effective programs in preventing child maltreatment, compared with other types of programs, such as home visitation programs. However, why that is, remained to be explored. Therefore, the present study aimed to examine what components and techniques contribute to this relatively strong effect of parent training programs. Examining this is important, as effectiveness of parent training programs may be increased by adding components that are positively associated with effectiveness and leaving out components that are negatively associated with effectiveness. In this way, it is to be expected that child maltreatment rates can be further reduced.
Worldwide, many programs have been designed to prevent child maltreatment. These programs are usually based on etiological models for child abuse and neglect. Generally, it is assumed that child maltreatment is caused by a complex interaction between multiple risk factors, rather than the presence of only a single risk factor [10, 11] . Belsky [10, 11] drew on the ecological model of Bronfenbrenner [12, 13] and posed that the risk of child maltreatment is determined by the interaction of risk factors at four different levels, which are: (1) the history of parents/caregivers who abuse their child (ontogenetic development of parents); (2) characteristics of the child and the family (microsystem); (3) characteristics of the community in which the family lives and the degree of social support in the social environment surrounding the family (exosystem); and (4) the attitude of the society towards children and maltreatment (macrosystem). Belsky assumed that risk factors more proximal to the child (levels one and two) exert more influence than risk factors in more distal social systems (levels three and four). Further, the personal psychological resources of parents are considered to be central factors as they mediate more distal influences [14] . When looking at the results of some review studies on risk factors for child abuse and neglect, parent and family related risk factors are considered most important [15] [16] [17] . Therefore, parents are often the target of programs designed to prevent or reduce child maltreatment.
An important question is how parent programs must be shaped in such a way, so that child maltreatment is prevented or reduced effectively. Currently available parent training programs with this aim generally focus on improving child-rearing skills and parenting practices, and on modifying parental attitudes towards harsh parenting. In many of these programs, individual or group-based parenting support is offered. Components and techniques that are commonly found in these programs are: stimulating a positive parent-child interaction, increasing parental knowledge of child development, improving discipline strategies and behavior management, and improving parental attitudes towards their child and/or parenting in general. Most programs also comprise components aimed at enhancing the emotional well-being of parents, for instance by learning parents how to control their anger and stress [18] .
Most parent training programs are targeted at a clearly defined population. Programs aimed at preventing the occurrence of child maltreatment in at-risk, but non-maltreating families can be distinguished from programs aimed at reducing (episodes of) child maltreatment in maltreating families. The ACT-Parents Raising Safe Kids program (ACT-PRSK) [19] is an example of a program aimed at preventing family violence and child maltreatment, which is available to all parents of young children regardless of the risk for child maltreatment in these families. In this program, groups of parents and caregivers are trained in effective parenting, by learning them for instance how to discipline their child in a nonviolent way, how to control their anger, how to solve social problems, and what a "normal" child development looks like. In their randomized controlled trial (RCT), Portwood et al. [20] found a reduction in harsh verbal and physical disciplining in the ACT-PRSK group compared with the comparison group. Moreover, Knox et al. [21] found lower rates of child-oriented psychologically and physically aggressive behavior of parents who received ACT-PRSK in community health centers. A well-known parent training program that aims to reduce the incidence of child maltreatment in physically abusive parents is Parent-child Interaction Therapy (PCIT). PCIT is a protocolled program focusing on the interaction between the parent and the child as well as the child's behavior [22] . In live-coached sessions, parents are trained in skills regarding child-directed interaction, such as giving positive attention and praising good behavior, and in skills regarding parent-directed interaction, such as behavior management strategies like setting rules, responding consistently, and using the 'time-out' technique. A recent meta-analysis on the effects of PCIT showed a significant reduction in parental stress and externalizing behavior of children [23] . A different RCT study further showed that parents assigned to PCIT had fewer re-reports for physical abuse compared with parents who were assigned to standard community services [24] .
A number of meta-analyses have synthesized results on the degree to which parenting training programs reduce (the parents' risk of) child maltreatment [5, 7, 18, 25, 26] . These reviews generally found (very) small to moderate overall effects, according to Cohen's [27] criteria for interpreting effect sizes. More specifically, Euser et al. [5] found a significant, but only very small effect (d = 0.13) of parent training programs aimed at preventing or reducing child maltreatment, which even became non-significant after controlling for publication bias. Pinquart and Teubert [26] found the same effect size for parent education interventions offered to expectant and new parents. Chen and Chan [25] found a significant and slightly higher (but still modest) effect (d = 0.30) of parent training programs on substantiated and self-reported child maltreatment reports and child maltreatment potential. Finally, Lundahl et al. [18] found a significant and moderate effect (d = 0.45) of parent training programs on child maltreatment. However, these authors only included three studies that reported on actual child maltreatment. In only a few of these meta-analyses, potential moderators of program effects were examined. It was found that the effectiveness of parent training programs could vary by several study and program characteristics, like sample type (i.e., at-risk samples vs. maltreating samples) [5, 26, 28] , the delivery setting of the program (individual vs. group, in-home vs. office setting) [18] , and the length of the program [5] .
To better understand why parent training programs are effective, it is important to examine how specific intervention components, such as different types of program content, techniques, or strategies, influence intervention effectiveness. In previous literature, various terms were used for these intervention components. Chorpita et al. [29] used the term practice elements for discrete clinical techniques or strategies used as part of a larger intervention plan (e.g., "relaxation", "exposure" or "psychoeducation"). They used the term common elements for practice elements that are commonly found in different effective treatments. Another term for intervention components is active ingredients. Barth and Liggett-Creel [30] (pp. 7) defined an active ingredient as an "element of treatment, which has been found to make a reliable positive difference". Finally, Blase and Fixsen ([31] , pp. 3) label these intervention components as core components, which they define as "the essential functions or principles, and associated elements and intervention activities, that are judged necessary to produce desired outcomes". They argue that these core components refer to program characteristics, like contextual aspects (e.g., the delivery setting and the location of the sessions), structural elements (e.g., the duration of the program and intensity of the sessions), and specific intervention practices (e.g., teaching problem-solving skills to parents, improving parental communication skills, practicing social skills with parents, and reinforcing appropriate parental behavior).
Van der Put et al. [9] investigated in their meta-analysis which components are positively associated with effectiveness of interventions for preventing or reducing child maltreatment. They found larger effect sizes for interventions with (one of) the following three components: increasing self-confidence of parents (for preventive interventions), improving parenting skills, and providing social and/or emotional support (both for curative interventions). Whereas Van der Put et al. [9] examined the program components of all types of interventions in their meta-analysis, Temcheff et al. [32] recently reported on common components of evidence-based parenting programs for preventing maltreatment of school-age children. In their review they identified the components that were common to these programs. They found that most evidence-based programs included components such as improving the parent-child communication, regulating emotions of parents, improving parenting skills, and providing parent education. However, with the method that Temcheff et al. [32] used, they could not determine to what extent specific program components contribute to the effectiveness of parenting programs. This was done by Kaminski et al. [33] , who examined which components were associated with the effect of parent training programs on parenting behaviors and children's externalizing behavior. They found that components such as stimulating positive parent-child interactions, improving emotional communication skills (e.g., active listening), and teaching parents the use of time-out were associated with larger program effects. However, a meta-analytic review on the effectiveness of program components of parent training programs in preventing or reducing child maltreatment was not yet available. Therefore, this review aimed at examining the moderating effect of different program components on the overall effectiveness of parent training programs by conducting a three-level meta-analysis. Specifically, we examined the moderating effects of contextual factors (i.e., delivery setting, the program's aim), structural elements (i.e., the program's duration, the average number of sessions, and the interval between sessions), specific intervention practices (i.e., improving the parent-child communication, improving parental supervision, setting clear rules and consequences, positive reinforcement), and delivery techniques (i.e., modelling, role-playing, video-feedback).
Materials and Methods

Inclusion Criteria
Studies were selected if they met the following three inclusion criteria. First, studies had to report on the effect of at least one parent training program for preventing or reducing child maltreatment. These programs had to be aimed at improving parenting skills, either in an individual or group setting. However, home visitation programs, which include prenatal and early-childhood home visits as preventive services to families in need of support [34] , were not included. These programs are offered as a first step in prevention, and delivered to pregnant women or parents of very young children. Therefore, the components of these programs could fundamentally differ from the components of the parent training programs that we aimed to examine in this meta-analysis. As for the concept of child maltreatment, this was defined as any acts of commission or omission by a parent or other caregiver that result in harm, potential for harm, or threat of harm to a child [35] . Consequently, we included studies that reported on physical abuse, sexual abuse, and different forms of neglect. In addition, studies examining the effect of programs on child abuse potential, harsh parenting (such as corporal/physical punishment or parental aggression toward children), and out-of-home placement were also included. Second, the design of a primary study had to include a control group, which could consist of a 'no care' control group, a waiting list control group, a 'service as usual' control group, or a control group receiving minimal care (one session) or written materials. Both randomized controlled trials (in which participants were randomly assigned to either the intervention or the control group) and quasi-experimental studies (no random assignment) were included. Third, studies had to report on at least one effect size or sufficient information to calculate an effect size.
Selection of Studies
To select relevant studies for this meta-analysis, multiple searches were conducted. First, we screened the full reference list of Van der Put et al. [9] , who aimed their meta-analytic review at identifying effective components of child maltreatment interventions. The authors analyzed studies on the effect of several types of interventions on child maltreatment outcomes, including studies on the effects of parent training programs. Second, the electronic databases Google Scholar, Web of Science, PsycINFO, Sciencedirect, and Educational Resources Information Center (ERIC) were searched for relevant articles, reports, dissertations, books, and chapters published before July 2018. Studies were searched using the following keywords regarding (a type of) child maltreatment, intervention features, study design, and caretakers in different combinations: 'child *', 'abus *', 'maltreat *', 'neglect *', 'interven *', 'prevent *', 'program *', 'training', 'randomized', 'evaluat *', 'assess *', 'experiment *', 'parent *', and 'caregiv *'. In additional searches, these keywords were combined with the full names and abbreviations of several well-known parent training programs, such as Triple P, Parent-Child Interaction Therapy (PCIT), and Incredible Years (IY). Finally, the references of relevant review studies [5, 7, 18, 25, 26, 33, [36] [37] [38] [39] were examined to search for additional studies that may have been missed in the electronic search. The searches resulted in 3713 studies. After removing duplicates, 925 studies were screened based on their title and abstract. In the screening phase, 676 studies were excluded because of their irrelevance to the subject of this meta-analysis (e.g., studies examining other types of programs or other outcomes). Of the remaining 249 relevant studies the full text was evaluated. Finally, 51 studies met all inclusion criteria and were included in the current study. A flowchart of the search procedure is presented in Figure 1 and study. A flowchart of the search procedure is presented in Figure 1 and Table A1 shows several characteristics of the included studies. 
Coding the Studies
A detailed coding scheme was designed according to the guidelines of Lipsey and Wilson [40] to code relevant study and program characteristics that could be tested as moderators of the overall effect of parent training programs. Regarding study characteristics, we coded information on the publication year, sample type (general sample, risk group, maltreating sample), sample size, age of the children, parental age, percentage of cultural minorities in samples, research design (RCT, quasiexperimental with matching, quasi-experimental without matching), intent-to-treat design (yes/no), a follow-up of at least 12 months (yes/no), study quality index (a numerical score based on the three previous described variables), type of control group (treatment-as-usual, no treatment, waiting list, other), type of outcome measure (official report, parent-report, child-report, observation) and the length of the follow-up duration in months.
The program characteristics were divided into contextual factors, structural elements, program components, and delivery techniques. As for the contextual factors, we coded the general aim of the study (reduction of (re-)abuse or prevention), delivery location (home/ambulant, treatment center, by telephone, online, other), and delivery setting (only with parents, both parents and child, parent group without children). The coded structural elements were the program duration (0-12 weeks, 13-24 weeks, >24 weeks), minimum and maximum program duration (in weeks), average number of program sessions (attended by the participants), and the interval between program sessions (multiple 
A detailed coding scheme was designed according to the guidelines of Lipsey and Wilson [40] to code relevant study and program characteristics that could be tested as moderators of the overall effect of parent training programs. Regarding study characteristics, we coded information on the publication year, sample type (general sample, risk group, maltreating sample), sample size, age of the children, parental age, percentage of cultural minorities in samples, research design (RCT, quasi-experimental with matching, quasi-experimental without matching), intent-to-treat design (yes/no), a follow-up of at least 12 months (yes/no), study quality index (a numerical score based on the three previous described variables), type of control group (treatment-as-usual, no treatment, waiting list, other), type of outcome measure (official report, parent-report, child-report, observation) and the length of the follow-up duration in months. Improving the relationship and cooperation between parents, for example by stimulating that parents support each other if their child behaves problematic, and by giving and receiving constructive feedback. Also addressing marital problems or partner issues can be addressed. (4) Video-feedback 0.5 Video-recording of parenting skills or parent-child interactions, so that the trainer has the opportunity to give feedback on video-recorded behavior and that parents can critique their own behavior.
(5) Homework assignments 70.8 Written, verbal, or behavioral assignments that are to be complete between sessions, including keeping a diary or practicing skills at home.
(6) (Group) discussion 67.0 Discussing parenting skills, either with an individual parent or in a group.
(7) CBT techniques for parents 11.9 Using cognitive behavioral therapy techniques (i.e., cognitive restructuring) or mindfulness techniques.
(8) Services for children 13.0 Having a child participate in a behavioral, social, cognitive, or social skills training separately from the parent.
(9) Additional services for parents 17.8 Providing additional services for parents which are not specifically aimed at improving parenting skills, such as offering social support and/or practical support, or referring parents for mental health or addiction problems.
Note. % = the percentage of effect sizes linked to the corresponding element or technique. In total, there were 185 effect sizes extracted from all included primary studies.
The program characteristics were divided into contextual factors, structural elements, program components, and delivery techniques. As for the contextual factors, we coded the general aim of the study (reduction of (re-)abuse or prevention), delivery location (home/ambulant, treatment center, by telephone, online, other), and delivery setting (only with parents, both parents and child, parent group without children). The coded structural elements were the program duration (0-12 weeks, 13-24 weeks, >24 weeks), minimum and maximum program duration (in weeks), average number of program sessions (attended by the participants), and the interval between program sessions (multiple sessions a week, weekly, every other week/monthly, ascending/descending intensity).
The coded program components and delivery techniques are described in Table 1 , and were coded as present or absent depending on whether the program applied the component/technique. In order to determine this for each component and technique, we not only carefully read information about a program in a primary study, but we also read factsheets, manuals, or protocols on a parent training program, which were written by program developers and could most often be found online.
In the first coding round, the first and the last author of this study independently coded five randomly selected studies that were eligible for inclusion (reporting on 24 effect sizes in total). These independent codings were compared, and percentages of agreement were calculated. For the study characteristics, the contextual factors, and the structural elements, the interrater agreement was 85%. The agreement was 80% for the double-coded program components and delivery techniques, and 75% for the double-coded effect sizes. All inconsistencies in the independent codings were discussed and resolved until the authors fully agreed on all final coding decisions. In general, minor coding errors caused the disagreement in the double-coded study characteristics, contextual factors, structural elements, and effect sizes. The discrepancies in the coded program components and techniques were mostly due to different coding styles. Some codings could be based on rather elaborate information about the parent training programs as described in the studies or factsheets, whereas other codings could only be based on a rather narrow definition of a program. Prior to coding the remaining studies, the coding sheet was modified where necessary. In a second coding round, it was decided to code the remaining 46 studies according to a more strictly coding style to reduce subjectivity in coding as much as possible. This coding round was performed by the first author of this study. Whenever the first author doubted about the presence of a certain component or technique, the other two authors were consulted.
Calculation of Effect Sizes
The outcomes of the primary studies were transformed into the standardized difference between two means, also referred to as Cohen's d. Most studies reported on means and standard deviations, proportions, and odd ratios. These outcomes were transformed into Cohen's d values using formulas of Ferguson [41] , Lipsey and Wilson [40] , and Rosenthal [42] . As for the direction of effect sizes, a positive d value indicated that lower levels of child maltreatment (or other assessed outcomes, such as child abuse potential, harsh parenting, or out-of-home placement) were found in the intervention group than in the control group, whereas a negative d value indicated that higher levels of child maltreatment were found in the intervention group than in the control group. If results in primary studies were described as non-significant without any statistical information, a d value of zero was coded [43] . This procedure was applied to one study reporting on one effect size.
All coded variables and calculated effect sizes were entered in SPSS version 24 (SPSS Inc., Chicago, IL, USA). Next, continuous variables were centered on their mean, and categorical variables were recoded into dummy variables.
Statistical Analyses
To estimate the overall effect of parent training programs on child maltreatment and to examine which study or program characteristics moderated this effect, a three-level meta-analysis was conducted. Because most studies reported on multiple relevant effect sizes, a traditional random effects model was extended to a three-level random effects model so that effect size dependency is accounted for [44] . As a result, there is no need for aggregating or selecting data, implying that all relevant information can be extracted from primary studies and maximum statistical power can be achieved [45] . In our meta-analytic model, three forms of effect size variation were taken into account: the random sampling variation of observed effect sizes (level 1), the variance between outcomes within studies (level 2), and the between-study variance (level 3) [44] [45] [46] [47] [48] . In estimating the overall effect, effect sizes from primary studies were weighted by the inverse of their variance (i.e., sampling error), so that effect sizes derived from larger studies contributed more to the overall effect size estimate than effect sizes derived from smaller studies. Next, to determine whether significant variance was present at level 2 or 3 of the model, two likelihood ratio tests were performed. In these tests, the deviance of the full model was compared to the deviance of a model excluding the variance parameters of either level 2 or 3. In case of significant variance on level 2 and/or 3, the distribution of effect sizes was considered to be heterogeneous. This indicates that the effect sizes could not be treated as an estimate of a common effect size, and thus, moderator analyses were performed to test variables that may explain variance in effect sizes. The program R (version 3.5.0) (R Foundation for Statistical Computing, Vienna, Austria) and the metafor-package [49] were used to build the 3-level meta-analytic models. The model was extended by including study and program characteristics as covariates, so that their influence on the overall effect of parent training programs on child maltreatment could be examined. We used the R syntax as described by Assink and Wibbelink [45] . In all analyses, a 5% significant level was used.
Bias Assessment
A common problem in conducting a meta-analysis is that studies with non-significant or negative results are less likely to be published than studies with positive and significant results. The effect sizes extracted from the primary studies included in the current meta-analysis may therefore not be an adequate representation of the actual effect of parent training programs on child maltreatment. This phenomenon is called publication bias and is often referred to as the 'file drawer problem' [50] . Further, the results of a meta-analysis could be affected by other forms of bias, such as coding or selection bias. In order to examine the degree to which our results were affected by (different forms of) bias, we conducted a nonparametric and funnel plot-based trim-and-fill analysis as described by Duval and Tweedie [51, 52] . A funnel plot is a scatter plot of the effect sizes against the effect size's precision (1 divided by the standard error). In this analysis, the symmetry of the funnel is tested. In case of publication bias, a "gap" in the effect size distribution is present, leading to asymmetry of the funnel plot. This asymmetry is restored by imputing "missing" effect sizes that are calculated on the basis of existing effect sizes in the data set. Subsequently, a "corrected" overall effect can be estimated in a sensitivity analysis using the data set to which the imputed effect sizes that were produced by the trim-and-fill algorithm have been added. In this way, the degree to which the results were affected by bias can be determined. The trim-and-fill analysis was conducted using the "trimfill" function of the "metafor" package [49] in the program R (Version 3.5.0).
As one of the included studies provided 56 effect sizes [53] , which was about 30% of the total amount of effect sizes in this meta-analysis, a sensitivity analysis was performed. With this analysis, we could test whether the inclusion of this study changed the overall effect. Therefore, an overall effect based on the dataset without Kolko [53] was compared with the overall effect based on the full dataset.
Results
The current meta-analysis consisted of 51 studies (with k = 50 non-overlapping samples), reporting on 185 effect sizes and a total of N = 6670 participants, of whom n = 3340 participated in a parent training program and n = 3330 participated in a control group. The sample sizes of the included studies varied between n = 18 and n = 918. The studies were published between 1985 and 2018, and were conducted in the USA (k = 26), Europe (k = 8), Canada (k = 3), Australia or New Zealand (k = 6), and in various other non-western countries (k = 7). Table 2 presents the results for the overall effect of parent training programs on child maltreatment. A significant overall effect was found with a Cohen's d of 0.416; 95% CI (0.334, 0.498), t (184) = 9.977, p < 0.001. According to the guidelines formulated by Cohen [27] to interpret the magnitude of effect sizes, with effect sizes of d = 0.20 considered small, d = 0.50 medium, and d = 0.80 large, this effect is small. The results of the two log-likelihood ratio tests showed that significant variance was present both at level 2 (χ 2 (1) = 17.611, p < 0.001; one-sided) and level 3 (χ 2 (1) = 3.712, p = 0.027; one-sided) of the meta-analytic model.
Overall Effect
Of the total variance, 33.2%, 39.3% and 27.4% was distributed at levels 1, 2 and 3, respectively. As these results indicated substantial heterogeneity in effect sizes, we could test study design and intervention characteristics as potential moderators of the overall effect of the parent training programsNext, we performed a sensitivity analysis, as the study of Kolko [53] produced a substantial number of effect sizes (i.e., 56 effect size could be extracted; see also the Method section). This resulted in an overall effect of 0.425; 95% CI (0.331, 0.518), t (128) = 8.976, p < 0.001 (see Table 2 ). This overall effect did not substantially differ from our initial estimated overall effect (∆d = 0.009). Therefore, it could be assumed that the effect sizes reported in study of Kolko [53] did not substantially affect the overall effect.
Finally, the trim and fill analysis showed that the distribution of effect sizes was symmetrical (see the funnel plot in Figure 2 ), implying that bias was not present in the data that were synthesized, and that imputation of effect sizes was not necessary. Therefore, the overall effect was not re-estimated. Of the total variance, 33.2%, 39.3% and 27.4% was distributed at levels 1, 2 and 3, respectively. As these results indicated substantial heterogeneity in effect sizes, we could test study design and intervention characteristics as potential moderators of the overall effect of the parent training programsNext, we performed a sensitivity analysis, as the study of Kolko [53] produced a substantial number of effect sizes (i.e., 56 effect size could be extracted; see also the Method section). This resulted in an overall effect of 0.425; 95% CI (0.331, 0.518), t (128) = 8.976, p < 0.001 (see Table 2 ). This overall effect did not substantially differ from our initial estimated overall effect (Δd = 0.009). Therefore, it could be assumed that the effect sizes reported in study of Kolko [53] did not substantially affect the overall effect.
Finally, the trim and fill analysis showed that the distribution of effect sizes was symmetrical (see the funnel plot in Figure 2 ), implying that bias was not present in the data that were synthesized, and that imputation of effect sizes was not necessary. Therefore, the overall effect was not reestimated. 
Moderator Analyses
Each potential moderator of interest was examined in a bivariate model. The results of these analyses can be found in Table 3 , in which potential moderators are classified into study design characteristics, contextual factors, structural elements, program components, and delivery techniques. 
Study Design Characteristics
As for the study design characteristics, we found a significant moderating effect of the study's sample size (larger sample sizes yielded smaller effect sizes). Further, a significant moderating effect of the type of research design was found. Larger effect sizes were found in studies with a quasi-experimental design, in which no matching was used to assign participants to either the intervention or control group (d = 0.805), in comparison with RCTs (d = 0.358). A significant moderating effect was also found for the study quality index, indicating that effect sizes decreased as the quality of studies increased.
Contextual Factors
None of the coded contextual factors, including the general aim of the program, the delivery location, and the delivery setting, significantly moderated the overall effect of parent training programs.
Structural Elements
None of the structural elements, including the duration, average number of sessions, and the interval of the sessions, significantly moderated the overall effect of parent training programs.
Program Components
Several program components significantly moderated the overall effect. Notably, the presence of these components reduced program effects. In specific, smaller effect sizes were found for programs with a focus on improving personal skills of parents 
Delivery Techniques
As for the delivery techniques, we also found a negative moderating effect. Specifically smaller effects were found for programs using practice and rehearsal as a delivery technique (d = 0.329 versus d = 0.512 for programs not using this technique).
Discussion
The aim of the current meta-analysis was to gain insight into the program components that are associated with the effectiveness of parent training programs for preventing or reducing child maltreatment. To meet this aim, we examined the moderating effect of multiple program components on the overall effect of parent training programs. First, we found a significant overall effect of d = 0.416 of all included parent training programs on child maltreatment, and the results of the trim-and-fill analysis indicated that no bias was present in the data. Similar effect sizes were found in previous meta-analyses examining the overall effect of parent training programs on child maltreatment [9, 18] or on parenting behavior [28, 33] .
Study Characteristics
Our findings indicate that studies with smaller sample sizes yielded larger effect sizes. This finding was in line with the pattern described by Sterne et al. [54] , who found that studies with small sample sizes are more likely to report beneficial effects of interventions than larger studies. This so-called "small-study effect" may arise from (a combination of) publication bias, bias forms caused by a lower methodological quality of small studies [55] , and true differences in the underlying effects between smaller and larger studies. As the results of the trim-and-fill analysis suggested that no bias was present in the data, it is not likely that a publication bias caused such an effect. However, there are several methodological shortcomings of the trim-and-fill method that should be taken into account here [56] [57] [58] .
Further, larger effect sizes were found in studies with quasi-experimental designs using non-matched intervention and control groups relative to RCTs. This was in line with previous literature, as meta-analyses on the effect of interventions on child maltreatment outcomes that included only RCTs generally showed smaller effect sizes than meta-analyses including both RCTs and quasi-experimental designs. For example, Euser et al. [5] found a very small effect (d = 0.13) of RCTs on interventions for preventing or reducing child maltreatment. Pinquart and Teubert [26] found a similar effect (d = 0.13) of RCTs on parenting interventions for families with newborns. Generally, the effect of interventions can best be determined in RCTs, as random assignment of participants to an experimental and a control group (theoretically) equalizes both groups on all other variables. Therefore, RCT's are considered to be the most powerful study design in intervention research [59, 60] . On the other hand, Van der Put et al. [9] noted that RCTs are rare in the field of child maltreatment, and that consequently, essential information would be missing in a review of only primary studies with an RCT design.
Finally, we found that studies with a lower study quality index showed larger effects than high-quality studies. This index was determined for each study and was based on three aspects of a primary study's design: the research design of the study (RCT vs. quasi-experimental), whether or not the study used an 'intent-to-treat' design, and whether or not the study included a 12 month (or longer) follow-up assessment of the child maltreatment outcomes. Out of these three variables, the research design was the only variable with a significant moderating effect, indicating that the significant moderating effect of the study quality index was largely explained by this variable.
Contextual Factors, Structural Elements, Program Components, and Techniques
Our findings indicate that the contextual factors and structural elements that we investigated, were not associated with the effectiveness of parent training programs for preventing or reducing child maltreatment. Therefore, it is not expected that programs that differ on these characteristics will also differ in their effectiveness. This is not in line with the findings of Van der Put and colleagues [9] who found moderating effects for several structural element of child maltreatment interventions. However, they focused on a wide variety of child maltreatment interventions, including multisystemic interventions and home visiting programs, which are all very different in nature. The structural elements and contextual factors of the included parent training programs in this meta-analysis are more similar, which may explain why these variables didn't significantly moderate the overall effect. Furthermore, our findings might be explained by the discrepancy between information that was used to code these characteristics (derived from factsheets, protocols and manuals) and the way the programs were actually performed within the research groups of the included studies. Possibly, some of the programs were performed more flexible instead of strictly according to the protocol. This makes it is difficult to categorize these programs with regard to their contextual factors and structural elements, as in reality these characteristics might be different. This should be taken into account when interpreting these results. However, there might be other structural and contextual factors, not investigated in the current study, that are related to the effectiveness of parent training programs.
Furthermore, we found no significant moderating effects for most of the program components and delivery techniques. This suggests that the different program components and techniques used in parent training programs are about equally effective in preventing or reducing child maltreatment. Previous meta-analyses did find moderating effects of program components and techniques for other types of interventions aimed at preventing or reducing child maltreatment, such as family programs, or substance abuse interventions [9, 34] . Generally, previous literature suggests that identifying effective components of interventions is important to understand why interventions are effective (or ineffective) in achieving a certain outcome for a certain person or family [29] . In addition, this knowledge is useful for improving interventions by integrating effective components in interventions and/or eliminating ineffective components from interventions. However, the results of the current meta-analysis indicate that the effectiveness of parent training programs for the prevention or reduction of child maltreatment cannot be improved by adding or leaving out the components that were currently examined, as these components are about equally effective.
For three program components and one program technique, a negative moderating effect was found. Parent training programs targeting the personal and problem-solving skills of parents showed significant smaller effects on child maltreatment compared with programs not targeting these skills. Several review studies showed that personal problems of parents, such as stress, anger and health problems, are important risk factors for child maltreatment [15] [16] [17] . Therefore, it could have been expected that addressing these problems in parent training programs contributes to the prevention or reduction of child maltreatment. However, our findings are in line with those of Kaminski et al. [33] , who examined the components associated with the effect of parent training programs on positive parenting behaviors and children's externalizing behavior. They found that programs in which parents were trained in problem solving showed smaller effects on positive parenting behavior and acquisition of parenting skills than programs in which parents were not trained in problem solving behavior. Possibly, parental personal and problem-solving skills are less directly related to child maltreatment than, for example, skills regarding parenting or the parent-child relationship. As parent training programs are often limited in their duration, programs with a main focus on the improvement of parental personal skills and problem-solving skills may not or to a smaller extent address parenting issues, or issues related to the parent-child relationship, which are more directly associated with child maltreatment. This could explain the negative moderating effects of these program components.
A negative moderating effect was also found for the component regarding the encouragement of the child's pro-social behavior (or discouragement of anti-social behavior). This means that parent training programs promoting parents to stimulate more pro-social or less anti-social behavior of their child have smaller effects than programs not stimulating this child behavior. This result also corresponds with the findings of Kaminski et al. [33] , as they found that programs promoting children's (pro-) social skills showed smaller effects on positive parenting behavior and skills than programs without this focus. Previous research showed that anti-social behavior of children and child maltreatment are strongly associated [61] [62] [63] . However, in this research, the child's anti-social behavior is more often considered as an important outcome than a cause for child maltreatment. Therefore, targeting the child's anti-social behavior in parent training programs might not necessarily increase their effectiveness. Furthermore, when too much time and effort is spent on the child's anti-social behavior, rather than on spending time and effort on parenting related issues, the program effectiveness may actually decrease, as these issues are more predictive of child maltreatment than factors related to the characteristics of the child [15] [16] [17] . This could explain the negative moderating effect of this program component.
Finally, we found a negative moderating effect of the delivery technique practice and rehearsal. This finding suggests that parent training programs, in which certain skills are practiced in the program sessions by rehearsal and direct feedback of the trainer, are less effective than programs in which this technique is not applied. This is not in line with findings of Kaminski et al. [33] , who reported that parental practice and rehearsal in training sessions was associated with better parent and child outcomes. However, the everyday life of high-risk or maltreating families could be very different from the setting in which new skills are practiced in the parent training programs. It is to be expected that multiple complex problems are present in these families, that cannot all be addressed in practice and rehearsal sessions. After all, from theory can be derived that child maltreatment is caused by a complex interaction between multiple risk factors, rather than by the presence of only a single risk factor [10, 11] . It may thus be difficult to simulate everyday situations that high-risk or maltreating families have to deal with in practice and rehearsal sessions.
Although no specific contextual factors, structural elements or program components were found that significantly contributed to the overall effect of parent training programs, there are a number of common factors that all interventions need in order to be effective, regardless of the target group and the type of intervention. For example, programs should have a clear structure and a clear goal [64, 65] .
Furthermore, programs should be delivered as intended (i.e., according to the manual or protocol), as a higher level of program integrity is associated with larger significant effects of programs on various outcomes [66, 67] . Finally, the relationship with the professional who carries out the program is a very important factor in parent training programs. Previous literature shows that a better quality of the parent-professional alliance is associated with larger improvements in child outcomes and parenting practices [68] [69] [70] .
Limitations
Several limitations of the present meta-analysis should be discussed. First, the results of the current study do not permit conclusions about causality because of the non-experimental nature of this review. We investigated whether the presence or absence of individual program components or techniques were associated with the program effectiveness (expressed in an estimated overall effect) of parent training programs in reducing or preventing child maltreatment. Our findings indicate that none of the components or techniques significantly moderated the overall effect of parent training programs. However, it remains unclear whether the components or techniques were effective on itself. This should be investigated in future experimental research by assigning participants to either a group receiving an intervention with a certain component or a group receiving an intervention without this component.
The second limitation is related to the outcomes that are measured in the included primary studies. Primary studies reported on outcome measures such as official reports, investigations, or a recurrence in child protection, as it was assumed that these measures were indicative of child maltreatment. However, previous literature suggested that a large proportion of maltreatment is not reported to the child protection authorities [71] [72] [73] . Therefore, these outcome measures may not be fully indicative of actual episodes of child abuse or neglect. Furthermore, we included studies reporting on measures of important indicators of child maltreatment, such as harsh parenting, corporal punishment, and parental aggression directed to the child, as previous literature points to a fine line between these terms and child maltreatment [74] [75] [76] [77] .
The third limitation is related to the sex of the parents who participated in the included primary studies. Most of these studies mainly recruited mothers, and some studies focused even solely on mothers in examining the effects of a parent training program. This is despite the fact that previous literature revealed that targeting fathers in parent training programs enhances child behavior and parent practices [78] [79] [80] . Therefore, parent training programs should seek to understand how to actively engage fathers and future research should examine treatment outcomes of programs involving fathers.
Finally, shortcomings regarding the coding of the program components and delivery techniques should be mentioned here. First, the information about the specific content of the parent training programs reported in the primary studies or the online factsheets and protocols was sometimes limited. Therefore, it was difficult to determine whether a program focused on a specific component or used a certain delivery technique or not. In addition, the way in which a parent training program was offered to participants of a study may differ from the implementation procedures that are described in the factsheets, manuals, and/or protocols that were found online. The scarcity of information on a program's content may have caused incorrect codings of components and techniques. These shortcomings were noticed in the first coding round, in which some studies were double-coded (see also the Method section). It was decided that, in order to reduce subjectivity in the coding process, components were coded rather strictly. This means that a component or technique was only coded as present if the text clearly stated that the component or technique was part of the program content.
Implications for Clinical Practice and Future Research
Despite these limitations, our study provides important knowledge for clinical practice and suggestions for future research. Parent training programs have a significant effect on child maltreatment. Therefore, parent training programs should be taken into account by clinical professionals and policy makers in choosing an appropriate intervention to prevent or reduce child maltreatment, especially because most program components and delivery techniques used in these programs seem equally effective. However, improving parental personal skills, problem solving skills, and stimulating children's prosocial behavior should not be the main focus of these programs, just as practicing new skills by rehearsal and giving direct feedback in program sessions.
As our findings indicate that all program components and delivery techniques are about equally effective in preventing or reducing child maltreatment, it can be argued to combine components when treating high-risk or maltreating parents in parent training programs. The program components and techniques were only tested in bivariate models in this study. Therefore, no conclusions can be drawn about the interactions between components, and the effects of these interactions on child maltreatment. This should be examined in future research. Furthermore, it is very important that future intervention research gives a more specific and elaborate description of the intervention content, as this will greatly improve the quality of future component research.
Conclusions
The results of this meta-analysis showed a significant and small effect of parent training programs on child maltreatment. We found that the overall effect was moderated by several study characteristics (i.e., larger sample sizes, RCTs (versus quasi-experimental designs), and a larger study quality index yielded smaller effect sizes). No significant moderating effects were found for contextual factors and structural elements (i.e., duration, number of sessions, delivery location, and delivery setting). Notably, most of the program components and techniques that we investigated were not significantly associated with the effectiveness of parent training programs for preventing or reducing child maltreatment. Therefore, our findings indicate that most components are about equally effective and that none of the currently examined components or techniques are individually associated with the effectiveness of parent training programs. 
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